1 - 



PATENT ABSTRACTS OF JAPAN 



( 1 1 publication number : 1 0-023068 

(43)Date of publication of application : 23.01.1998 



(51)IntCL 



H04L 12/56 
G06F 13/00 
H04Q 7/22 
H040 7/28 



(21 Application number : 08-174705 
(22)Date of filing : 04.07.1 996 



(71 Applicant : MATSUSHITA ELECTRIC IND CO LTD 

(72)Inventor : WADA HIROMI 

FUKUSHIMA HIDEAKI 



. 7 i UJl/dAllf*B 

S A 

2b. 



■p' 5 t A ^ 




i>'92 , •- — - 



si I 



1 * SI J( 

"•VfBVflifi 



-,_> 



71. ' 



(54) MOBILE COMMUNICATION METHOD AND MOBILE COMMUNICATION DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To execute IP(intemet protocol) 
mobile communication, without mounting a Mobile IP protocol by 
substitutional^ answering a conversion result at the time of 
receiving a conversion request from a logical address to a 
physical address. , 
SOLUTION: A position information-storing part 12 holds the 
correspondence of a MAC address with a telephone number, 
executes conversion from the MAC address obtained by an 
address-converting part to the telephone number and obtains 
present position information of a terminal which is indicated by 
the telephone number from the telephone number. A substitute 
answering part 14 extracts ARP(address resolution protocol) 
Request from broadcast-type packets which are fetched from a 
network driver part 19, refers to ARP information (the 
corresponding of an IP address and the MAC(multiplied analog 
component) address) held by an address corresponding-holding 
part 16 and transmits requested ARP information to the 
transmission source IP address of ARP Request as ARP 
Respons. Thus, address conversion is executed at the time of 
the conversion request from the logical address to the physical 
address, and its result is transmitted. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The address-mapping attaching part holding the address mapping of the physical address and the 
logical address which are the communication device connected to the network which supports a move by the 
link level, and were assigned to the terminal, The address-conversion process which performs address 
conversion to the aforementioned physical address from the aforementioned logical address, The current 
position acquisition process of gaining the current position of the terminal specified by the physical address from 
the aforementioned physical address. The connection process which connects the link level with the terminal 
shown in the aforementioned current position, The mobile-communications technique characterized by having 
the surrogate response process which will change by driving the aforementioned address-conversion process if 
the conversion demand to a physical address is from the logical address, and sends out the result to the terminal 
of a requiring agency. 

[Claim 2] The mobile-communications technique characterized by having the shortcut delivery process of 
conveying data to the target terminal according to the aforementioned data delivery process in the mobile- 
communications technique according to claim 1 when the current position gained according to the 
aforementioned current position acquisition process is the same area as a transmitting agency terminal. 
[Claim 3] The mobile-communications technique characterized by the aforementioned positional information 
being a general calling area in the mobile-communications technique according to claim 1 or 2. 
[Claim 4] The mobile-communications technique characterized by the aforementioned positional information 
being an information which pinpoints the base station where the terminal can communicate now in the mobile- 
communications technique according to claim 1 or 2. 

[Claim 5] In the mobile-communications technique according to claim 1, 2, 3, or 4 the address mapping of a 
physical address and the logical address It is the correspondence of a Media Access Control Address and the 
telephone number assigned to the terminal at the time of subscriber registration of a terminal, the 
aforementioned address-conversion process The IP address conversion process changed into a Media Access 
Control Address from an IP address, It consists of a Media Access Control Address conversion process changed 
into the telephone number from a Media Access Control Address. It is the address-conversion process which 
changes further into the telephone number the Media Access Control Address obtained according to the 
aforementioned IP address conversion process according to the aforementioned Media Access Control Address 
conversion process. The kernel ARP information table registration process of registering correspondence (this 
correspondence being henceforth described to be ARP information) of the IP address of a terminal, and a Media 
Access Control Address into the kernel ARP information table currently held in the communication module of 
the concerned communication system with the aforementioned address-mapping hold process, It consists of a 
Proxy ARP information table registration process of holding ARP information which cannot be registered into 
ARP information table because of network mismatching on a Proxy ARP table. Or it is what is registered into the 
aforementioned Proxy ARP information table, at least — ARP information on the terminal on a telephone 
network — the aforementioned kernel ARP information table — The broadcasting process which incorporates 
the Ethernet frame of the broadcasting type delivered on the circuit between a terminal and the concerned 
communication system with the aforementioned address-conversion result sending-out process, When it is ARP 
request, it consists of a response process which sends the ARP response to a transmitting agency terminal, the 
aforementioned data delivery process The mobile-communications technique characterized by being IP packet 
delivery process which delivers IP packet to the terminal specified by the sending place Media Access Control 
Address of IP packet delivered from the terminal. 

[Claim 6] In the mobile-communications technique according to claim 1, 2, 3, or 4 the address mapping of a 
physical address and the logical address It is the correspondence of a Media Access Control Address and the 
telephone number assigned to the terminal which comes to hand from a terminal at the time of position 
registration of a terminal, the aforementioned address-conversion process The IP address conversion process 
changed into a Media Access Control Address from an IP address. It consists of a Media Access Control 
Address conversion process changed into the telephone number from a Media Access Control Address. It is the 
address-conversion process which changes further into the telephone number the Media Access Control 
Address obtained according to the aforementioned IP address conversion proc ss according to the 
aforementioned Media Access Control Address conversion process. The kernel ARP information table 
registration process of registering correspondenc (this correspondence being henceforth described to be ARP 
information) of the IP address of a terminal, and a Media Access Control Address into the kernel ARP 
information table currently held in the communication module of the concerned communication system with the 



aforementioned address-mapping hold process. It consists of a Proxy ARP information tabl r gistration process 
of holding ARP information which cannot be registered into ARP information table because of network 
mismatching on a Proxy ARP table. Or it is what is registered into the aforementioned Proxy ARP information 
table, at least — ARP information on th terminal on a telephone network — the aforementioned kernel ARP 
information table — Th broadcasting process which incorporates the Ethernet frame of the broadcasting type 
delivered on the circuit between a terminal and the concerned communication system with the aforementioned 
address-conversion result sending-out process, When it is ARP request, it consists of a response process which 
sends the ARP respons to a transmitting agency terminal, the aforementioned data delivery process The 
mobile-communications technique characterized by being IP packet delivery process which delivers IP packet to 
the terminal specified by the sending place Media Access Control Address of IP packet delivered from the 
terminal. 

[Claim 7] Mobile-communications equipment possessing the mobile-communications technique according to 
claim 1, 2, 3, 4, 5, or 6. 

[Claim 8] The disk unit which stores the program which realizes the mobile-communications technique according 
to claim *, *, *, *, *, *, or *. 
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DETAILED DESCRIPTION { > 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] In link levels, such as a telephone-switchboard system and a 
wireless-LAN system, this invention relates to the technique and equipment which enable it to continue IP 
communication, even if it moves to the area of a subnetwork different to IP terminal connected to the network 
or network which has the move FM. 
[0002] 

[Description of the Prior Art] Mobile for realizing a continuation of IP communication, .without making an 
application program notice, even if it moves the internetwork which has the network Address where IP (Internet 
protocol) terminal is different in international standardization organization IETF (Internet EngineeringTask Force) 
in the U.S. The standardization proposal of IP protocol is deliberated. 

[0003] However, this Mobile IP protocol is not a thing with consideration to the case where mobile 
communications are supported by the low-ranking layer from IP layer, and it assumes that broadcasting is 
supported by the low-ranking layer. In usual LAN environment, the lower layer of IP is a transmission line which 
does not support mobile communications, such as Ethernet with which broadcasting is supported. 
[0004] Mobile which is the move management in IP layer when the yard wireless LAN which supports the public 
wireless-telephone network currently used by the cellular phone or PHS telephone, yard wireless-telephone 
networks, such as PHS, and roaming as a lower layer of IP layer is assumed There is a problem that it will be 
redundant that both move managements in the lower layer which supports IP and a move work, and memory 
resources and CPU resources will be consumed vainly. 

[0005] However, Mobile Even if IP terminal which does not mount IP protocol tends to depend and carry out IP 
mobile communications only to the move FM of lower layers, such as a wireless-telephone network which 
supports a move, it is unrealizable with the following problems. 

[0006] Drawing 6 is Mobile when a wireless-telephone screen oversize is divided into some IP subnetworks. A 
mode that it cannot continue communicating normally even if IP terminal unit which does not mount IP protocol 
tends to perform the move between IP subnetworks from which a wireless-telephone screen oversize is different 
is shown. 

[0007] In drawing 6 , BSs 1-3 are base stations which control the Hertzian wave of a radio area, in BS1, BS2 
constitutes radio area B and BS3 constitutes radio area C for radio area A. As a subnetwork of IP, the IP 
subnetwork NA presupposes that the IP subnetwork NB is assigned to radio area A, and IP subnetwork NC is 
assigned to radio area B to radio area C. The IP subnetworks NA and NB and the subnetwork used as the 
backbone of NC are set to NX. That is, while each BSs 1-3 are base stations which perform radio control, they 
are the configurations of also performing an operation of an IP router. The IP address belonging to the IP 
subnetwork NA is assigned, and terminals A1 and A2 presuppose that the IP address belonging to IP subnetwork 
NC is assigned by the IP address belonging to the IP subnetwork NB, and the terminals C1 and C2 at a terminal 
B1 and B-2. As for connecting with BS1, or 2 and 3 in all the radio areas A, B, and C, all the terminals A1, A2, 
and B1, B-2, and CI and C2 are possible. 

[0008] Usually, the line connection of a telephone specifies a partner terminal by the telephone number, and 
establishes a circuit between partner terminals. However, in order to transmit and receive IP packet of arbitrary 
******s on the circuit of a telephone, it is unrealizable if a specific partner and a specific circuit are connected. 
[0009] Drawing 7 is a block diagram of the conventional communication device. The conventional communication 
device 90 is connected to LAN96 in drawing 7 . A communication device 90 consists of the high order layer 91 
which shows all the protocol stacks more than a transport layer, the network-layer section 92 which performs 
the protocol of a Network layer, the network driver section 95 which manages I/O of the data with LAN96, 
routing table 93 referred to when the network-layer section 92 performs path control, and a kernel ARP 
information bureau 94 which refers to in order to obtain the physical address of a sending place. 
[0010] If a sending-out demand of data is received, by referring to routing table 93 and the kernel ARP table 94, 
the network-layer section 92 of the conventional communication device 90 will determine the physical address 
of a sending place, will drive the network driver section 95, and will send out data on LAN96. 
[001 1] The mode at the time of communicating with the terminal unit which th conventional communication 
device moves is explained, referring to drawing 6 and the drawing 7 . 

[0012] In drawing 6 , the IP terminal A1 is carried out to having made it move to radio area C from radio area A. 
The IP terminal A2 must change the IP address of a terminal A1 into a Media Access Control Address first, in 
order to transmit IP packet to A1. For this reason, a terminal A2 is ARP (Address Resolusion Protocol) in order 



to chang into a Media Access Control Address from the IP addr ss of a terminal Aj1- It is going to transmit 
Request How ver, when the wireless-telephone network is not supporting broadcasting, it is ARP to a terminal 
A1. Since Request does not reach, nobody answers but a terminal A2 has as a result the problem that it cannot 
communicate with a terminal A1. 

[0013] When the wireless-telephon network is not supporting broadcasting, by a c rtain technique, the network 
driver section 95 of a communication devic 90 is the aforementioned ARP. A r sponse cannot b returned if it 
does not have ARP information concerning a terminal A1 though Request is received. Even when it has ARP 
information, a terminal except terminal A1 does not return a response. 

[0014] Terminals other than terminal A1 substitute a terminal A1, and it is ARP. The technique of the Proxy ARP 
of sending Response to the transmitting origin of ARPRequest is learned. However, the manager is maintaining 
the update of correspondence of a physical address and the logical address by the handicraft, and there is a 
problem that an error also tends to happen that it tends to take time (refer to joint establishment publication 
"network construction by TCP/IP" p.221 Section 16.5 Proxy ARP). 

[0015] The communication with IP terminal which moves like in the networks [ which were described above ] top 
which have a move FM by the link level, such as a telephone network, was not realized. 

[0016] this invention is Mobile, when it is made in view of such a trouble and a move FM is offered by a network 
or the network. It aims at offering the IP mobile-communications technique which enables it to continue a 
communication, and equipment, without rebooting reconfiguration and the application program of a network 
environment, even if it moves to IP subnetwork which is different to IP terminal even if it does not mount IP 
protocol. 
[0017] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, the mobile-communications 
technique according to claim 1 The address-mapping attaching part holding the address mapping of the physical 
address and the logical address which are the communication device connected to the network which supports a 
move by the link level, and were assigned to the terminal. The address-conversion process which performs 
address conversion to the aforementioned physical address from the aforementioned logical address, The 
current position acquisition process of gaining the current position of the terminal specified by the physical 
address from the aforementioned physical address, It is characterized by having the connection process which 
connects the link level with the terminal shown in the aforementioned current position, and the surrogate 
response process which will change by driving the aforementioned address-conversion process if the conversion 
demand to a physical address is from the logical address, and sends out the result to the terminal of a requiring 
agency. 

[0018] It is characterized by equipping the mobile-communications technique according to claim 2 with the 
shortcut delivery process of conveying data to the target terminal according to the aforementioned data delivery 
process when the current position gained according to the aforementioned current position acquisition process 
is the same area as a transmitting agency terminal. 

[0019] As for the mobile-communications technique according to claim 3, a positional information according to 
claim 1 is characterized by being a general calling area. 

[0020] It is characterized by the mobile-communications technique according to claim 4 being an information to 
which a positional information according to claim 1 pinpoints the base station where the terminal can 
communicate now. 

[0021] The mobile-communications technique according to claim 5 the address mapping of the aforementioned 
physical address and the logical address It is the correspondence of a Media Access Control Address and the 
telephone number assigned to the terminal at the time of subscriber registration of a terminal, the 
aforementioned address-conversion process The IP address conversion process changed into a Media Access 
Control Address from an IP address, It consists of a Media Access Control Address conversion process changed 
into the telephone number from a Media Access Control Address. It is the address-conversion process which 
changes further into the telephone number the Media Access Control Address obtained according to the 
aforementioned IP address conversion process according to the aforementioned Media Access Control Address 
conversion process. The kernel ARP information table registration process of registering correspondence (this 
correspondence being henceforth described to be ARP information) of the IP address of a terminal, and a Media 
Access Control Address into the kernel ARP information table currently held in the communication module of 
the concerned communication system with the aforementioned address-mapping hold process, It consists of a 
Proxy ARP information table registration process of holding ARP information which cannot be registered into 
ARP information table because of network mismatching on a Proxy ARP table. Or it is what is registered into the 
aforementioned Proxy ARP information table, at least — ARP information on the terminal on a telephone 
network — the aforementioned kernel ARP information table — The broadcasting process which incorporates 
the Ethernet frame of the broadcasting type delivered on the circuit between a terminal and the concerned 
communication system with the aforementioned address-conversion result sending-out process, When it is ARP 
request, it consists of a response process which sends the ARP response to a transmitting agency terminal, the 
aforementioned data delivery process The mobile-communications technique characterized by being IP packet 
delivery process which delivers IP packet to the terminal specified by the sending place Media Access Control 
Address of IP packet delivered from the terminal. 

[0022] The mobile-communications technique according to claim 6 the address mapping of the aforementioned 
physical address and the logical address It is the correspondence of a Media Access Control Addr ss and the 



telephon number assigned to the terminal which comes to hand from a terminal at th time of position 
registration of a terminal, the aforementioned address-conversion process The IP address conversion process 
changed into a Media Access Control Address from an IP address. It consists of a M dia Access Control 
Address conversion process chang d into the telephon number from a Media Access Control Address. It is the 
address-conversion process which changes further into the t lephone number th Media Access Control 
Address obtained according to the aforemention d IP addr ss conversion process according to the 
aforementioned Media Access Control Address conversion process. The kernel ARP information table 
registration process of registering correspondence (this correspondence being henceforth described to be ARP 
information) of the IP address of a terminal, and a Media Access Control Address into the kernel ARP 
information table currently held in the communication module of the concerned communication system with the 
aforementioned address-mapping hold process, It consists of a Proxy ARP information table registration process 
of holding ARP information which cannot be registered into ARP information table because of network 
mismatching on a Proxy ARP table. Or it is what is registered into the aforementioned Proxy ARP information 
table, at least — ARP information on the terminal on a telephone network — the aforementioned kernel ARP 
information table — The broadcasting process which incorporates the Ethernet frame of the broadcasting type 
delivered on the circuit between a terminal and the concerned communication system with the aforementioned 
address-conversion result sending-out process, When it is ARP request, it consists of a response process which 
sends the ARP response to a transmitting agency terminal, the aforementioned data delivery process It is 
characterized by being IP packet delivery process which delivers IP packet to the terminal specified by the 
sending place Media Access Control Address of IP packet delivered from the terminal. 
[0023] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained in detail using a 
drawing. 

[0024] Drawing 1 is a block diagram showing the configuration of the mobile-communications equipment which 
mounts the mobile-communications technique of this invention. Mobile-communications equipment is the 
configuration of having added the address-conversion section 11, the positional-information acquisition section 
1 2, the address-mapping attaching part 1 6, the surrogate response section 1 4, and the shortcut delivery section 
1 7 between the network-layer sections 92 and the network driver sections 95 in the conventional 
communication device 90 shown in drawing 7 . The network driver section 1 9 has the function to connect this 
mobile-communications equipment to the telephone network 18. 

[0025] The address-mapping attaching part 1 6 consists of a kernel ARP information bureau 94 and a Proxy ARP 
information bureau 13. The kernel ARP information bureau 94 points out ARP table mounted with UNIX operating 
system, and shows the example of a display of ARP table in drawing 2 . In addition to ARP information held in the 
aforementioned kernel ARP information bureau 94, the Proxy ARP information bureau 1 3 holds ARP information 
which is not adjusted with the network address currently assigned to the concerned mobile-communications 
equipment. In addition, the Proxy ARP information bureau may also hold ARP information currently held in the 
kernel ARP information bureau. 

[0026] The address-conversion section 1 1 is changed into the Media Access Control Address which 
corresponds from the IP address specified as sending place address of IP (Internet protocol) packet of which 
sending was required from the network-layer section 92 with reference to the correspondence table of the 
logical address and a physical address which the address-mapping attaching part 1 6 holds. IP packet which 
should transmit with the conversion result is passed to the positional-information acquisition section 12. 
[0027] The positional-information acquisition section 12 holds correspondence of a Media Access Control 
Address and the telephone number, and changes it into the telephone number from the Media Access Control 
Address obtained in the aforementioned address-conversion section. Furthermore, the current position 
information on the terminal shown by the telephone number is acquired from the telephone number. In the case 
of PHS telephone, a current position information is a general calling area. Or the telephone is the information 
which shows the base station connected now. 

[0028] By the aforementioned positional-information acquisition section 1 2, since the positional information in 
the telephone network in the end of a transmitting nose of cam was obtained, the network driver 1 9 transmits 
the data with the Request to Send to the target sending place, choosing the path in a telephone network 
efficiently. 

[0029] The surrogate response section 14 is ARP out of the packet of the broadcasting type incorporated from 
the network driver section 1 9. It is ARP about ARP information demanded with reference to ARP information 
(correspondence of an IP address and a Media Access Control Address) which extracts Request and the 
aforementioned address-mapping attaching part 1 6 holds. It is referred to as Response and is ARP. It transmits 
to transmitting agency IP address ** of Request 

[0030] The shortcut delivery section 1 7 tries conversion for the sending place IP address of IP packet which the 
network driver section 19 received to a Media Access Control Address by the aforementioned address- 
conversion section 1 1. When conversion is successful, a positional information is obtained from the network- 
layer section 92 by the positional-information acquisition section like the case where a send-data demand is 
received, and it sends out to the telephone network 18 through a network driver. When conversion went wrong 
and carries out, IP packet is passed to the network-layer section 92, and delivery of the packet is left to usual 
IP routing. 

[0031] It is ARP to drawing 5 about the flow chart in the case of receiving data for the flow chart in the case of 



sending out data to drawing 3 in the telephon network 18 to drawing 4 . The flow chart in the case of receiving 
Request is shown. In drawing 5 , SI, S2 t tc. show a processing step from drawing 3 , and it has written also in 
the fraction to which it is related in drawing 1 . 

[0032] Processing at the time of data sending out is explained using drawing 3 . If the network-layer section 92 
which received the Request to Send of IP packet from the high order layer 91 has the sending place IP address 
of the aforementioned IP packet with reference to the kernel ARP information bureau 94, it will send IP packet 
Request to Send to th address-conversion section 1. In S1 t th address-conversion section 1 1 r ceives IP 
packet Request to Send from the network-layer section 92. In S2, the address-conversion section 1 1 takes out 
a sending place IP address from IP packet which received. In S3, the address-conversion section 1 1 uses the 
aforementioned sending place IP address as a key, and refer to the address-mapping attaching part 1 6 for it In 
S10, when the aforementioned sending place IP address is in the address-mapping attaching part 16, a Media 
Access Control Address is obtained. However, in this example, since processings from SI to S3 and equivalent 
processing have already been performed in the network-layer section 92, processing of SI to S3 may not be. In 
S4, the positional information of the terminal which corresponds from the obtained Media Access Control 
Address is obtained. In the case of a yard PHS network, a positional information is a general calling area. Or it is 
the information which shows the base station in the yard PHS exchange to which the terminal is connected now, 
and its yard PHS exchange. In S5, a call request is sent out to the network driver section 19 to the base station 
of the position shown by the positional information obtained by S4. In S3, when there is no aforementioned 
sending place IP address in the address-mapping attaching part 16, IP packet which received the Request to 
Send from the network-layer section 92 is discarded. Since this means that the terminal of a sending place is 
not connected to the present network, it is satisfactory. 

[0033] Thus, when the Request to Send of IP packet is received from IP layer, the aforementioned IP packet will 
be delivered in the most efficient path in a telephone network using the move FM in a telephone network by 
acquiring ARP information on the terminal connected to a telephone network from a Proxy ARP information 
bureau. 

[0034] Processing at the time of a data reception is explained using drawing 4 . If the concerned mobile- 
communications equipment receives IP packet through the network driver section 19 from the telephone 
network 18, in SI, the shortcut delivery section 17 will seize first. In S8, the shortcut delivery section 17 takes 
out the sending place IP address of the IP packet. Refer to the ARP information on the address-mapping 
attaching part 16 for the shortcut delivery section 17 in S9. S1 1 is processing in case there is an ARP 
information on relevance, and since it sends out by return before leaving the aforementioned receiving IP packet 
to the IP routing of the network-layer section 92, it is passed to the address-conversion section 1 1 . Subsequent 
processing becomes the same as that of processing after S10 of drawing 3 . S12 is the case where there is no 
ARP information on relevance, is passed to the network-layer section 92 and left to usual IP routing. 
[0035] Thus, about the packet of ****** which can specify a position in a telephone network, it can deliver in a 
telephone network, without checking, before passing IP layer, extracting and passing IP layer. Thereby, by some 
IP address, it will be transmitted to another network and IP packet which may follow an inefficient path can be 
efficiently sent to a partner terminal. 

[0036] Drawing 5 is used and it is ARP. Processing at the time of Request reception is explained. Setting to S13, 
the surrogate response section 1 4 is ARP by the telephone network 1 8 to network driver section 1 9 course. 
Request is received. It is ARP which the surrogate response section 14 received in S14. The IP address of the 
address-conversion origin demanded by Request is taken out. In S15, the aforementioned IP address is changed 
into a Media Access Control Address with reference to the address-mapping attaching part 16. It is ARP about 
correspondence of the IP address obtained in S16, and a Media Access Control Address. It assembles as a 
packet of Response. The network driver section 19 is minded in S17, and it is ARP by telephone network 18 
course. It is ARP to the demand origin of Request Response is transmitted. When there is no ARP information 
on relevance in the address-mapping attaching part 16 in S15 and the concerned mobile-communications 
equipment is an IP router, the concerned mobile-communications equipment constitutes ARP information to the 
IP address which is not held to the address-mapping attaching part 16 using the Media Access Control Address 
of the concerned mobile-communications equipment, and it is ARP. You may deliver Response. It is ARP 
complemented by the Media Access Control Address of the concerned mobile-communications equipment in 
order to cause derangement of a network, when the concerned mobile-communications equipment takes the 
configuration of a bridge. It is better for there to be no Response the delivery. 

[0037] Thus, ARP transmitted in advance of sending out of IP packet in a telephone network By answering 
Request in the surrogate, IP packet will be delivered to the concerned mobile-communications equipment on a 
nearby telephone network. It is enabled to guide IP packet which may follow a redundant path by usual IP routing 
to the concerned mobile-communications equipment, and to send IP packet by the optimum communication path 
in a telephone network by some IP address, by this. 

[0038] When the base station in the example of a system configuration shown in drawing 6 is transposed to the 
mobile-communications equipment of this invention, C2 is Mobile from a terminal A1. It is enabled to perform IP 
communication mutually, moving radio area A to C freely without mounting IP protocol. 

[0039] In drawing 6 , the case where it is going to connect to the terminal A1 which the terminal A2 moved to 
radio area C is explained. First, a terminal A2 is ARP which specified the IP addresses logical address of a 
terminal A1. Request is sent out on radio area A. Since the terminal A1 which should answer it with original is 
not in this radio area A, a response is impossible. Base station BS1 which is the mobile-communications 



equipment of this invention instead is the aforementioned ARP. ARP to Request Response is cr ated and it 
sends out to radio area A. When radio area A is supporting broadcasting, naturally BS1 is ARP. Even when 
Request can be received and broadcasting is not being supported, a terminal A2 is connected with base station 
BS1, and it is ARP. It is possible to transmit and receive Request/Response. A terminal A2 is the 
aforementioned ARP. Since a Media Access Control Address can come to hand as a physical address of a 
terminal A1 from Response, IP packet of the Media Access Control Address ** is transmitted to BS1. Even if 
this Media Access Control Address is actually a Media Access Control Address of a terminal A1, it may be a 
Media Access Control Address of BS1. BS1 obtains the positional information of the terminal A1 which is the 
target terminal from the IP address or Media Access Control Address of the packet which received on the level 
of the link layer which controls a radio area before raising IP packet which received to IP layer. In this example, 
the positional information shows radio area C. BS1 transmits IP packet to BS3 which controls radio area C, and 
is sent to the target terminal A1 by the link layer of BS3. 

[0040] Thus, routing is not carried out by IP layer until it is sent to a terminal Al by BS3 from BS1 course. 
However, there is also the implementation technique which connects by IP link between BS1 and BS3. 
[0041] If IP layer is passed by BS1 or BS3, path control will be carried out by the IP address of a terminal Al, IP 
packet will be sent, the IP subnetwork NA, i.e., radio area A, to which the IP address of a terminal A1 belongs in 
this case, and the terminal A1 which is not in radio area A any longer cannot receive the packet of ******. 
[0042] Next, the case where a terminal CI sends out IP packet to a terminal Al is explained, referring to drawing 
6 . First, it is ARP the terminal C1 specified the IP address of a terminal A1 to be like the case of a terminal A2. 
Request is sent out in radio area C. A terminal A1 is substituted with reference to a Proxy ARP information 
table, and BS3 is ARP. Response is transmitted. When broadcasting is supported in radio area C, terminal A1 self 
responds, and it is ARP. You may transmit Response. A terminal C1 is ARP. Since the Media Access Control 
Address of a terminal A1 can be obtained from Response, IP packet of terminal A1 ** is sent out in radio area C. 
When it can link directly between terminals in radio area C, a terminal A1 can receive IP packet which the 
terminal C1 delivered. Or a terminal Al can receive the packet from a terminal C1 through BS3. In case BS3 is 
minded, before the shortcut delivery section 17 shown in drawing 1 driving and passing IP packet to IP layer of 
BS3, the packet of terminal A1 ** is turned up and delivered in radio area C. 

[0043] Next, how to receive correspondence and the positional information of the logical address of the terminal 
in the network where the move management equipment of this invention supports a move, and a physical 
address is explained, for example, . Since it is possible to perform position registration whenever a radio area 
changes when a radio area consists of a PHS yard network, it can notify to BS that the terminal advanced into 
the area by this position registration sequence. A terminal can notify correspondence of the IP address assigned 
to self at BS, and a Media Access Control Address to this position registration. Between BSs, when informations 
are exchanged mutually periodically or there is position registration, by the technique of notifying an information 
mutually, the information on the terminal in C can come to hand from radio area A. 

[0044] Or it isal so possible for the registration information to come to hand with reference to the time of 
position registration of a terminal occurring by registering correspondence of the IP address assigned to each 
terminal and a Media Access Control Address at the time of subscriber registration of a terminal. 
[0045] 

[Effect of the Invention] According to the mobile-communications technique concerning a claim 1, about the 
terminal connected to the network which supports a move Correspondence of the logical address and a physical 
address, By answering the conversion result in the surrogate, when the correspondence information on a 
positional information is held from a physical address and the conversion demand to a physical address is 
received from the logical address By changing into a physical address from the logical address, acquiring the 
current position information on the target terminal from the physical address further, and delivering there, when 
the Request to Send to the terminal specified by a certain logical address occurs The mobile communications of 
the terminal which communicates each other without the mobile-communications device in the layer which 
specifies each other by the physical address by the logical address at the logical address using the mobile- 
communications device of the layer which specifies each other are made possible. Thereby, the terminal with the 
logical address does not need to have the protocol of move management correspondence, and there is little 
amount of the memory used and it can constitute the move terminal which has additional coverage also in a CPU 
power. 

[0046] Conversion to a physical address is performed from the logical address by the link layer, and it judges 
whether it is a terminal in the concerned network, when data are received from a network according to the 
mobile-communications technique concerning a claim 2, before carrying out routing by the network layer, without 
passing a network layer, if it is a terminal in the concerned network, it will turn up by the link layer and data 
sending out will be carried out at the target terminal, and it is enabled to communicate by the optimum 
communication path in the concerned network. 
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— ^^^^0t=AARPlt^— ^;uicgg-e#^L>ARPtflB^ftaARP^— ^;uir«^-r§ftaARPtg^T 

^;b^Sfcl±Bai3ftSARPlf^-^;uicg^^Stor*fey^IBTKLxX^^SiMaixgi:li.aS^t 

XhXg<t. -etl*<ARP'J^XXh-e&^li^l*. *<DARP\sX7$^*&&m^mz&&&&JLmkfrt>m!££ 
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[0001] 
[0002] 

[t£3fc<7>&ffi]*B<£H®^IP<ba{*IETF(Internet EngineeringTask Force) (Cfcl^Ts IP(-f >$*';/K7P 
hzi;u)3g3fc;b<il£:.&*>;/h r 7— ^TKb^^Jfo^^r.^— ^ra^ibLrt^T^'J^-va^^oy^Alrm^ 
-fe»-.g>C < kfcC IPS<l0^gl^l|iK-ri>fcA<DMobile IP^OS=i;U<Dll2p<b^A<gm$^TLxSo 
[0003]L^L<i:A<e>, ZCDMobile \PZfu\-ziMt\P\y^^^)T&.<J>\^(^xn>mmmii<^— h£*t£i§££ 

N^TM*. lP(DT<4l^AM*. :?P-K**Xh;!><^^ 

[0004]lPl^-<-V<7)Ti4H'V<tLr s -tr;U7— «IS-^PHSmiST?^ffl$ttTl^-5^^^SfSfl^>. PHSfc<fc* 

Mobile IP<t^ll!)$tr^-hT^Ti4U^A'(CfcMt^lfiWaO^^©<Ztl*5CST?fcy,>^UM31-\ ; >CPU 
[0005]LfrLfc7!><«o, Mobile lP:7Phzi;U£|gigLfclMP3ffi;fc7b<, hr&$M£miSI8fc:£*(DTf£U 

[0006]M6I*. ^«iS^±^l^<■OA^(7)IP■^^-^•vhlC5J•iIJLfcli^•. Mobile IP^PhP^HgL-Cl^l^I 
P^*£BA<Slf£»fSP±<7mfc3lPtW^h^ 

[0007]M6l=fcL^. BS1 ~3I*. m&* , )T<Dn'&&nffl?Z>'<— XXf- *>al/-C*y . BS1 liil^X'JTA 
BS2l*il|gxiJTB$, BS3l;i:SS$i|X'J7C£1gj&LTl^. IPCD+J-^yhtLT. m®^)T AlClilP-y-:?* 
*VHNA*<. it^xiJTBlCliIP-tr^'yhNB*<. ^^X'JTCI*IP+r^oyhNC7b<Siy ^r^)*vr^^-St■r•Sc IP 
■tr^-vhNAi:NB, NCO)/^^— ^fdr-S-y-^^-yh^NXfr^o "T^rfr*). #BS1 ~3(i. ^ISffltai^tTO^ 

— XXf- is3>T*fc&kW\&fl~* IP;U— ^Otbf^ttr^fiE^fc^o 3g3fcAl £^21*. iP-y-^^.-vhNAlcM'T-SlP 
TKUXtfSW^t,*!,, 3£5fcBl i:B2|cli, iP-y-^^-yhNBlcM-r-SlPTKUX. SS3fcC1 <tC2|C|*, iPV7*vh 
NCIcMf -5lPThVXA<tl]ySt)HTl^i:-r-5o -T<<T<D3£;fcA1 . A2. B1 . B2. C1 . C2(i. f<Ta>Sil!|x 
'JTA. B, CI=fcl,vCBSl2:fcl±2. 3ttS^f S-<!:l*nIfit-e&<&o 

[0008]®^, mnommmmit. mam^z^m^m^^mu m*<immt<DN\izjBimzm$L-?z> 0 l& 

[ooo9]M2l*. ^*(Dii<i^a«>^p->^0-efe^oMZl^fct N 'C. ft3fca>ii«^B90f*i_AN96lcjfS££*rc 

<D^Ph=lJl<£li*T?-5*yh7— £WA»g|592£.l^^ 

SP95«k, *yhr7— ^u^^g)592^iii^fijffl^tT^^ir#!!Bt-*;u-^>y^-^;u93t,jMm$feco^aTK 

UX^^-SfcAIC#|S-r'5*-*^ARPl«ffig|J94<t^t)<ifiE^H*o 

[001 0]«e*<Dii^M90(D^hr7— i7U-f-VgP92l*^— 5iCDJHtli^^Slt &<h. -r-O^-r— 3f;i/93 
^*-^;UARP^— ^U94^#^1-§ZtlC e feoTjSm5t(D^aThVX^ / *SL,^H'7-^K^-l'/\*g|J95^ 

[001 Mme±mi : £®mu<i:&z>. fc*<»mmmm.hmw\ir%m*&m.tftm\~&o±\~tzm&<nmttmwir 

[001 2]^6(C asivt. IPiS5fcA1 ^^^X"J7'A75)^f>^X"J7 , CIC^Wl$-t±fci:-r-& 0 IP3g;fcA2j!)<A1 ICIP/^ 
^h^iUm-TSlCl*. 3ffi5fcA1 roiPThVX^MACTKUXlr^^L^lt+tli^^'fet^ C0>fctf)> ^MAZU 
^5fcA1(DIP7KUXfrP)MAC7hVXf::gd&-^£fc#» ARP(Address Resolusion Protocol) Requestor 

m^fffc^t-r&o L^L<f*<p>, st^ais^h^-^^p-K^xh^-y-TK— hLTL^«c^ii^i±s ss^ai ic 

ARP RequestA<?l|iiUj:l*fctfK ftttS^-g-r, $SS<!:LTag*A2[i3g3fcA1 tii^-rS-iA^JECl^L^ 
[OOlSjiMgmiS^h^-^a^P-h^'Xh^^ 

OCD^yh'?— ^K^-T/ <SS95A<flJliHARP Request^ gfiLfrtLTt. 3g5fcA1 ICg|-r&ARPlf «S»otl^ 
ifftim^£ig^Z£l*T:£fcU 0 ARPmffi£ftoTL*£>J§£T^ 

[001 4]3g5fcA1 \>X9V (Di§3fc?!><affi5fcA1 (CftfroTARP Response^ARPRequest(DiH«3clZifli>«tl>5fta 

ARP£i^j£jb<*fl«o*tTL^o LA^L^i:^t).!K^la7K^7. < !:iiaTK^x<D?^fsa>MSf^ , ga#*<¥f^m■e« 

Mjp. 221 16. 5S& ftSARP #Rg)„ 

[001 5]w±^fc«j:5ic. mts^vh^-^^t*, u^^u^^-c^iftwa^^w-rs^h^-^ji^Ki-r 

$tt-5)if^lc, Mobil IP^P h3 JU^fggUKTtilPSffi^l-ttLT , Mfc-SlP-'^^h'^lftLT 

^^a>ss^^T^^-i/3>^p^A^seat-i.c<k^L(c,®^^-r*zt^prfiiir-rsip^a 

[0017] 



[001 am*.m2um<»&m&m?5%;i*. mm&izmmmj:mz&vmmLtzm.&iiLmtfi£m7zi®*.tmc 
m)TX'$>&m-£i~mzT-5m&jLmiz£v g n<omm^—'. 5»^«&in-r-si>a— b^h^^m^m^xi^ 

[oo2o]if^is4f2iic(7)^Kj®«^^i*, it*«iie«(Di4eif ^-ea)^*A<amw^«f«tfe©^ 

[0021 ]fS*«5lBK0>^ibiim^j£l*. ItlfB^STKUXtiiaThVXtOTKUX^ESil*. as*a>*DA# 

<t^^^y.MIBlPTKUXgg^XSI-«fey#^^fcMACThVX^ii(C|ni3MACTKUX^^XSIC^yBfi 

S-^ic^m-r-STKux^^xg-e&y, nifiB7hVx^(&«}#xg<!:i*, ^coiP7hVx,bMACThVx0>*t 

!S(*«JS^WI^ARPm^<tfB^*)^^^a^i>X^A<Diim^i?i-^rtl^#^^Tl^*-^;UARP 
1f$8T— ^UI^IM"**— *A.ARPfltlBT— ^HtlUe^ ^h? — <7*m-&<Dtzti)ARPft®.-T— 

ttWIS^-vK^— •i7±CD^m(0ARPmffil*BtFfB*— ^UARPmSST— ^;u^*fcliflfFfBt^aARPli^-^ 
tiZJa— F**Xb*<<Zt<D<<— -y-^vhZPls— AtWaWn- K*txnat, •€-*iA<ARP'J^x^hT-fei> 

ii^l*. ^-0)ARPUX7tf>X^ill^i7cag*(ciI§f5^Xigi:A^^$*V. MIBT-'J'iBillXS^Ii. Sgm^f> 
&ffl£;KfclP^yh(Di£m5fcMAC7KUXTr#S£*i^ 

[0022]ft *^6iBK(75^»)iim^;ili. MIB!K!ia7hVxiiiaTKuxt(DThV^MC5<tli. 3Jg*0>teM 
^B#lc^^^A^S^Iwfi]yST^*lfcMACThVXtBIS§^(D^JST?fey,MB7KU^.^X^i: 

l±»IPThVX^^MACTKUX{C^^-r^IPTKUX^XSt,MACTKUX^e)«ISS^-(3^^-r-?>MAC 
ThV7.^XStA^^y> mIIBlP7hVX^^XSI^^y»^+vfcMACThVX$$^lCB5f3MACThVX^ 
^Xg|Cj:ymfSS^I^m^TKUA^^XSr*fey, BiJlByKbX^JSft^Xgtl*. ^(DIPThVXt 
MACThVX(D^lC(^«JS^JUI^ARPlt^tfB«S)^a^®m:>X^A<Da^^3.-;UrtlZ«^+tT 
l^§^-^;bARPmffi^-^;UI^SItt-§*-^UARPffi^— ^^Ug^Xgt.^H^-^^S^^fcftA 
RPlf^-^^ICg^r^^t^ARPlfat^ftSARP^-^-IUlCffi^-r^ftaARPtf^-^^g^Xg,!:^ 

SARpm^-^uc^*+t-5to)T*&y. HtriBTKux^^^ixajx^.tii, ^^.t^sa^ivx^AK 

Ol51^±ICj||th**ti.3fO— K*VXh$-<^(D^-^*yh7U-A£lXy&fc:?P— K^XhX*§£. -€";K;b<A 
RP'J?iXhT&&*§^l*. -5-<OARPUX7K>X^iHm7cag^(cill*FE^XSi:^P,«/?Jc**t. ttFlBT— $IB2I 
X*I<bl*^5fc^«b&ffl£*l/=IP/^;/ha>&^ 

[0023] 

[S§W<7)lliSa)^]feiT,*fgB^<Dli»®(couNr0®$fflL^Tl¥*ffliciJi^f ^>o 

[oo24]mii*. *fiBj<D^i!iJi«^^^ii^-r-s^»iiifi^a(DSfi)tS^-r^p^^0-c?fe*o raauss 

li.MZT'^LfcfitSE^Sm^SQOlCfclt-S^h^— ^l^-f-\'giJ92 < !:^vh'7-^K^/<g|595<ta)HlC,TK 
UX^&SM 1 t<4S1tffi^l#g|Jl 2iTh*UX*ffE^g|Jl eirftaJS^Sjn 4,!r>3— h*^hlHi^SP1 7<h£ilAn 

[0025]7>VXttJc;&ftgPl 6li. *;UARP« ffig|59 4i«SARPm®a5l 3;!>^18J$$*t5o *— *;UAR 
Plt®SlJ94l*UNIX^U— ^>^vX^AT*ll^$nTL^ARP^— ^;U^mLsM2ICARPir— ^U<Da^ 
^^^-To ftSARPlf^gUl 3l*HlfB*-^;UARPm#Si594lr«^*+t^ARPlS^lC*nx.T, Slft&MM 
^SlCfIlyST^nTL^S^•>h7-^TK^Xtg^L^^t^ARP^taJ^^#■r•g)o'tCfc.ftaARPm«g^JI4*- 
*;UARPlfcf8S(MC#ft£;hTL^ARPraffi£tffiftLTUTtJ:^o 

[0026]7'KUA^^g|Jl 1 (i. 7KUX*t£ftMl 6A<£#LT^<&fi37Kb:*<t1&g7hVX<D>tfj£S£# 
HU *vbrj— ^U^A'a592A^^iil«^g*$HfcIP(^>^^h^Pha;^)/^•vhOi^m5tTK^Xi:LT^i 
^S+tTL^IPThVX^^^JS^SMACTKUXIC^^^o^CD^^mt^l^iM^l-r^IP/^h^fiM 
1ftSi8H#nfll 2lCffi"^" 0 

[oo27mm.Gmm4&i 21*. MAC7Ki^x<>:mfss#ottJS£«j#L-cfcy. «nB7Ku**iMin?»&*tfc 

MACTKu^^^SfS6#^lz^^^ 0 *^lcSISS#^ii^<DmiSS#i?***vSffi*a)^i4S1fffiS^ 

[0028]iftiB&gref8^#ein2iz«fcy.i£{i5fc^;fc^ 

[0029]ftSJ6gS$14l*.**;>h , 7— ?K^-f/*SPl9<£y©y&A/f£?P— K4r*XK*^<D/*>r^<D+>&*'bA 
RP Request£tttiiU ItiliBT'KUXttfSftftSn 6*><&f#-f SARPte ffi(IP7hV*£MAC7 , hV;*0>*JtS)£ 



#B3U ^3fc£+tfcARPreSS£ARP Respons tLTARP R quest0)j3l<i7CIPTKU^.^SlCiSlte-r^> o 
[0030]va-h*^hBBaila51 71*. ^K^-f 9a<affiLfcIP/*!r-yK<&2im£lP7KUX£fiJte7 

&M#£gfILfci§££f5ji$l::. <4@1fM#a5lcJ:yi4g^f^». ^h^-^K^-f/^fl'LTM+vl- 
r7-^18lc2|ffi-r-5o |gS/)<^LfcLfcii^l*. ^•vhr7-^U-<-\*giJ92|cipy<>r«i/h$aSL. ;§#(Bip;u-t- 

7P-ft-h^. ^51-ARP Request^Sfi-r^lS^O^P— h£^ 0 l|3>f>JI|5l::fcl*T. S1 . S2 

fc£l4MXTV^*U*jfc*J^+a>MB*Sffl#l=**#fc*/C**. 

[0032]H3£J&l*T. t— $iMttiB#0>4!!lg£I&W-TSo ±{£U-f-*»91 fti&IP/t4-?ha>&M3ft£ai?fe*?l<- 
7— *U-T-V»92I4, *>-*;UARPli$8SS94£#RgU IMBlP/<^h©aMr*IP7KU*i&«**U*, 7>VX 
tftKl C:iP/t4-?h%M*$&S. S1 icfclvc, 7Kl/7tft»l 1 1ttvb*?— ^U'f-Vtf 92^6lP/^^vh 

S2(cfcixr. 7Ku*b»ssi i teamLfcip/^vh^&iiimfciPTKux^ssytii-r. s 

3(cfc^T, 7Ku*JMft»i 1 l4iftfei£^$fciP7hVx£*-lcLT7KUXttJ6#i#SiJl 6£#BTr<5o S1 Olc 

asivci4. si frt>s3-£T'0)mmkm%r<»mmti<. ^vy-v— $w*»92(zfcivc^icfTsbJh.Ti**(DT?. s 

1 fr€>S30!>Mlitt<-C&£lV, S4rc*JlNT. #'b*T.fcMAC7h*UX^e>>PfE5-r^iffl5S<D{4a^^#'5o 

PHSt80>if£i4> toBflMRtt— WTthxyr-c**. fc*iM4. *<D^*a<Si£&^£;KTi^tii*iPHS£& 

<D*i6»lC»LT*l"W***f 1*7— ^K5-f/<»1 9lCi36ai-r-So S3(Z*Jl,vC\ BfTfBiil«5feIP7'hV^*<7*hV 
x*t(E*tt*M 6lcf c j:^^Ji^l*^h7-^^-<-V'§|J92A^t.illM*^SItfcIP/^h$0IS■r-S. C*U4i3Hl 

[0033]Z(Dcfcai=. IPls^fr&IP/t^vha>£M*€S£'9"fcl:. «B*^I*7— ^l=»l**tl«ii*a)ARP 
If f8£ttgARPra$gSP^e>^3z,hl::«fcoT. ttlS^h^-^rta^ffiiM&ffi^fiJfflLT. BB^yh 1 ?— 9 
rt^*a*«#«KTl9BlP/<9vM4aW**iS£fci:*:*. 

[0034]]!4£ffll,vc> t 1 —- SiS«^<D«iS$l»B^-r^>o BE*^?— 91 8**&*«yK7— ■ 9K?-f/<»1 9£tf- 
L-C^^iSilfi^SA<IP/^'7-^h$a<i-r-i.<t, *-rS7|cfcL^Tva— h4j?hE%01 7ft<tiH}iy-*-&. S8(Cfc 
L>Tv *>3— K*yhIE2tSin 7l*-tO)IP/^vKDi*fi5feIP7'KL/^tBiy ffl-* - . S9l=fcl*T» ->a— h^hiBjUSU 
1 7l*7 , KUX*tES##gin 6(DARPlf S1 1 1*. m^CDARPmmtf&Zm&nmWX'&V » ffiSE 

a«ip/<^K**^h7— -j7u-<-vaj92(Dip;u— 7-^>yizsfe-5BfFi=wyjsLiiittj-r-s>fc(tosThvx^fflji 
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